Mice subjected to social isolation (3-4 weeks) exhibit enhanced contextual fear responses and impaired fear extinction. These responses are time-related to a decrease of 5␣-reductase type I (5␣-RI) mRNA expression and allopregnanolone (Allo) levels in selected neurons of the medial prefrontal cortex, hippocampus, and basolateral amygdala. Of note, the cued fear response was not different between group housed and socially isolated mice. In socially isolated mice, S-norfluoxetine, a selective brain steroidogenic stimulant (SBSS), in doses (0.45-1.8 mol/kg) that increase brain Allo levels but fail to inhibit serotonin reuptake, greatly attenuates enhanced contextual fear response. SKF 105,111 (a potent 5␣-RI inhibitor) decreases corticolimbic Allo levels and enhances the contextual fear response in group housed mice, which suggests that social isolation alters emotional responses by reducing the positive allosteric modulation of Allo at GABAA receptors in corticolimbic circuits. Thus, these procedures model emotional hyperreactivity, including enhanced contextual fear and impaired contextual fear extinction, which also is observed in posttraumatic stress disorder (PTSD) patients. A recent clinical study reported that cerebrospinal fluid Allo levels also are downregulated in PTSD patients and correlate negatively with PTSD symptoms and negative mood. Thus, protracted social isolation of mice combined with tests of fear conditioning may be a suitable model to study emotional behavioral components associated with neurochemical alterations relating to PTSD. Importantly, drugs like SBSSs, which rapidly increase corticolimbic Allo levels, normalize the exaggerated contextual fear responses resulting from social isolation, suggesting that selective activation of neurosteroidogenesis may be useful in PTSD therapy.
I
n 1969, Valzelli (1) discovered that social isolation induces aggressive behavior in mice. These findings were later confirmed by other researchers (2, 3) who also have revealed that mice socially isolated for 3-4 weeks express reduced corticolimbic levels of allopregnanolone (Allo) (2, 4), a potent endogenous positive allosteric modulator of GABA action at GABA A receptors (5, 6) .
This decrease of brain Allo is associated with a downregulation in the expression of 5␣-reductase type I (5␣-RI), the rate-limiting step enzyme in brain Allo biosynthesis (7) . A 5␣-RI mRNA expression reduction occurs selectively in glutamatergic neuronal populations of the olfactory bulb (OB) (i.e., mitral cells), basolateral amygdala (BLA) (i.e., cortical pyramidal-like neurons), hippocampus (i.e., CA3 pyramidal neurons), and medial prefrontal cortex (mPFC) (i.e., layers V/VI pyramidal neurons) (8) . In rodents, these corticolimbic structures regulate emotional behavioral responses, including aggression, through the action of neurons projecting from the OB, mPFC, and hippocampus to the BLA, central, and medial amygdala. The central amygdala controls the expression of behavioral responses via projections to the brainstem, accumbens, and hypothalamus (8-10).
The behavioral abnormalities induced by social isolation can be reproduced in group-housed mice by administering the selective 5␣-RI inhibitor 17␤-(N,N-diisopropylcarbamoyl)-androst-3,5-diene-3-carboxylic acid (SKF 105,111), which downregulates brain Allo levels (Ϸ80% in 1 h) (3, 4, 7, 11) . Treatment with SKF 105,111 also reduces behavioral responses elicited by the administration of agonists or positive allosteric modulators of GABA A receptors (3, 11, 12) .
In socially isolated or SKF-treated mice, the systemic administration of Allo or drugs that stimulate Allo biosynthesis [e.g., selective brain steroidogenic stimulants (SBSSs)], including fluoxetine and its congeners, reduces aggression and anxiety-like behaviors (2, 3, 11, 13) . Taken together, these findings suggest that a down-regulation of Allo biosynthesis in corticolimbic GABAergic synapses may be an important component in eliciting aggression and anxiety-like behavior (8, 13) .
The corticolimbic network responsible for the control of aggression also includes the neuronal system involved in the expression of a number of emotional disorders, such as fear, anxiety disorders, impulsivity, affective instability, and posttraumatic stress disorder (PTSD) (14) (15) (16) (17) . For example, recent neuroimaging data support the concept that the exaggerated amygdala response due to mPFC and hippocampal functional deficits may be associated with exaggerated fear reexperiencing in PTSD patients (15, 18) . Moreover, in Vietnam War veterans who suffered brain injury and emotionally traumatic events, a substantially reduced occurrence of PTSD symptoms was found in individuals with damage to the ventromedial PFC and/or the anterior temporal area that included the amygdala (19) . These results further suggest that the mPFC and amygdala are critically involved in the pathogenesis of PTSD (14) (15) (16) (17) (18) (19) . A recent clinical study reported that, in PTSD patients, a down-regulation of Allo levels in cerebrospinal fluid (CSF) was correlated with increased PTSD reexperiencing and comorbid depressive symptoms (20) .
The present study shows that, in socially isolated mice, a down-regulation of Allo expression in corticolimbic circuits is associated with alterations of emotional responses, such as an increase of contextual fear responses and delayed contextual fear extinction after fear conditioning. In addition, the administration of Allo or SBSSs that up-regulate brain Allo levels appeared to normalize these dysfunctional behaviors.
5-8 weeks of social isolation (data not shown). The increased duration of contextual freezing in socially isolated mice was independent of the number of electric foot shocks [unconditioned stimulus (US)] plus acoustic tones [conditioned stimulus (CS)] applied during the training session (Table 1) . Importantly, there was no difference in freezing behavior measured during the habituation phase (group housed, 3.6 Ϯ 0.4 s/min; socially isolated, 3.8 Ϯ 0.6 s/min, mean Ϯ SEM; n ϭ 5) or during the training session (Table  1 ). These findings suggest that socially isolated mice fail to exhibit changes in locomotor activity, US perception, or unconditioned fear-related behaviors. Fig. 2 shows that, in mice previously conditioned with three tones (CS) paired with three electric foot shocks (US) and exposed 24 h later to the cued fear-conditioning test [11 tones (cue) without electric foot shock], no differences were detected in the duration of the freezing time between group housed and socially isolated mice.
In the cued fear-conditioning trial, the time of freezing was measured for 1 min after the beginning of each tone and never exceeded 25-30 s, which is significantly below the maximal freezing time that can be reached in 1 min. This finding suggests that the cued fear-conditioning trial was appropriate to detect possible increases in the duration of the freezing time in response to the cue presentation. Of note, both group housed and socially isolated mice receiving electric foot shocks plus tone during the training session and then exposed to a different contextual chamber (different shape and smell) showed levels of immobility virtually identical to mice that were not exposed to foot shock plus tone during the training session (group housed, 3.6 Ϯ 0.4 s/min; socially isolated, 3.7 Ϯ 0.2 s/min, mean Ϯ SEM; n ϭ 5).
Social Isolation Impairs Contextual but Not Cued Fear Extinction.
When fear-conditioned mice were subjected to the contextual test (5-min exposure to the context chamber without electric foot shock) for six consecutive days, group-housed mice showed an almost complete extinction of freezing in 3 days. In contrast, the socially isolated mice showed a delayed and incomplete extinction even after six contextual extinction trials (Fig. 3) .
In the cued fear-conditioning test, no significant extinction differences between the socially isolated and group-housed mice were noted when the trials were repeated for three consecutive days (Fig. 4) . In the FC, hippocampus, and amygdala, which are the brain regions reputed to be involved in the regulation of fear-conditioning behavior, we measured 5␣-RI mRNA at several time points during social isolation. The social isolation-induced increase of the contextual fear-conditioning response is associated with a marked (Ϸ50%) down-regulation of 5␣-RI mRNA expression in the hippocampus, amygdala (Fig. 1) , and FC (2).
Allo levels varied in different brain structures; in fact, they were higher in the OB than in the cerebellum or striatum (Fig.  5) . We noted that social isolation induced a significant reduction of Allo levels in the OB, FC, amygdala, and hippocampus, but not in the striatum or cerebellum. The social isolation-induced decrease in Allo levels is greater in the amygdala and hippocampus (Ϸ75%) than in the OB and FC (Ϸ40-50%) (Fig. 5 ). In male mice socially isolated for 3-4 weeks, contextual freezing time is increased and 5␣-RI mRNA expression in the hippocampus (Hip) and amygdala (Amy) is decreased. Total duration of freezing time was measured 24 h after a training session. The training session consisted of a CS (acoustic tone, 30 s, 85 dB) paired with a US (electric foot shock, 2 s, 0.5 mA) three times every 2 min. Each value is the mean Ϯ SEM of five animals. †, P Ͻ 0.01 when hippocampus 5␣-RI mRNA content in mice socially isolated for 3-4 weeks is compared with mice group housed (0 week of social isolation); ‡, P Ͻ 0.01 when amygdala 5␣-RI mRNA content in mice socially isolated for 3-4 weeks is compared with mice group housed (0 week of social isolation); * , P Ͻ 0.01 freezing time at a given social isolation time period compared with a social isolation period of 0 week (one-way ANOVA followed by Bonferroni comparison). ¶, 5␣RI mRNA values are expressed as fmol 5␣-RI mRNA/pmol NSE mRNA. Cued fear-conditioning response is not altered in socially isolated mice. The duration of cued freezing time was measured 24 h after a training session. The training session consisted of a CS (acoustic tone, 30 s, 85 dB) paired with a US (electric foot shock, 2 s, 0.5 mA) three times every 2 min. Mice previously trained were exposed after 24 h to a modified context (using a smaller Plexiglas box and a few drops of lemon scent in the contextual chamber) and 11 tones (cue) without footshocks. Each value is the mean Ϯ SEM of five animals.
Allo and S-NFLX Reduces Fear-Conditioning Responses.
To study whether a corticolimbic Allo content decrease is operative in regulating contextual fear-conditioned responses, Allo or the potent SBSS, S-NFLX, was administrated systemically to socially isolated mice. Allo doses (8-16 mol/kg, s.c.) that increased OB and FC Allo levels (13, 21) reversed the social isolation-induced increase of contextual conditioned freezing time duration (Table  2) . S-NFLX treatment, at doses below those that block serotonin reuptake (0.45-1.8 mol/kg, s.c.), increased corticolimbic Allo content (2, 22) and reduced freezing time in socially isolated but not group housed mice (Table 2) . 
Discussion Corticolimbic Allo Biosynthesis Down-Regulation Is Associated with
Enhanced Fear Behavior. Male mice subjected to 3-4 weeks of social isolation exhibited (i) a marked decrease of Allo levels in corticolimbic structures, such the hippocampus, amygdala, FC, and OB (Fig. 5 ), which play a prominent role in the acquisition and expression of conditioned fear (17); (ii) an enhanced contextual fear-conditioning response (Fig. 1) ; (iii) a delayed and incomplete contextual fear extinction (Fig. 3) ; and (iv) the absence of changes in the expression and extinction of the cued fear-conditioning response (Figs. 2 and 4) . The changes in contextual fear responses and contextual fear extinction in socially isolated mice are not due to a decrease in motor activity. In fact, socially isolated mice tested in the contextual environment before the application of electric foot shocks or tested in a context different from the one in which conditioned training took place express minimal differences in immobility behaviors comparable with those of group housed mice.
In humans and rodents, the neuronal pathways operative in the expression of contextual or cued fear conditioning include the corticolimbic circuits, which comprise the OB, mPFC, hippocampus, and amygdala (17) . Lesions of the hippocampus and 4 . Extinction of cued freezing behavior is not altered in socially isolated mice. Cued freezing time was measured for 3 consecutive days starting 24 h after the training session. During the cued extinction trials, mice were exposed daily to a modified context (using a smaller Plexiglas box and a few drops of lemon scent in the contextual chamber), and 11 tones without footshocks were delivered. Each value is the mean Ϯ SEM of five animals. * , P Ͻ 0.04; ** , P Ͻ 0.02 when freezing time at a given extinction trial was compared with the freezing time of the extinction trial at day 1 (one-way ANOVA, followed by Bonferroni test). of specific nuclei of the amygdala have demonstrated that the normal functioning of both the hippocampal formation and amygdaloid complex are important for the expression of contextual fear conditioning (23) . On the contrary, the cued fearconditioning responses are mediated by the normal function of the amygdala (23) . Hence, differences between group housed and socially isolated mice in contextual fear-conditioning responses (hippocampus plus amygdala-dependent process) and the lack of difference in cued fear conditioning (amygdaladependent process) suggest that the hippocampus, not the amygdala, is critical for the enhancement of contextual fearconditioning responses in socially isolated mice. Recently, a prominent role for mPFC-amygdala circuits has been suggested in the contextual modulation of the extinction of fear memory (16, 24) . Several lines of evidence suggest that GABA A receptor function in corticolimbic structures plays a primary role in the modulation of fear-conditioning responses and also may mediate learning inhibition during fearconditioning extinction (16) . For example, microinjections of benzodiazepines or GABA A receptor agonists in rat BLA reduce the expression of fear conditioning (25) . On the contrary, infusion of bicuculline, a competitive antagonist of GABA action at GABA A receptors, increases fear-conditioning responses in the rat BLA complex, whereas pretreatment with midazolam prevented the bicuculline-induced facilitating influence on fear memory (26) . Systemic administration of diazepam and congeners that positively modulate GABA A receptor function increases fear extinction (27) .
Moreover, a reduction of ␣ 5 -containing GABA A receptor expression in the hippocampus and BLA or a decrease in function of these receptors by administering selective ␣ 5 -containing GABA A receptor antagonists impairs extinction of a conditioned fear response, which leads to persistent conditioned responses (28) .
These data indicate that, in socially isolated mice, the increase in fear-conditioning responses and the delayed and incomplete contextual fear-conditioning extinction could be related to an impairment of GABA A receptor neurotransmission, likely related to Allo level down-regulation in selected corticolimbic structures, including the mPFC, hippocampus, and amygdala.
This study shows that in socially isolated mice Allo content is decreased by Ϸ70% in the hippocampus and amygdala and by a lesser extent (40-50%) in the frontal cortex and OB (Fig. 5) . Using an in situ hybridization technique to detect 5␣-RI mRNA in neurons, we found that the transcript of this enzyme was dramatically decreased in hippocampal CA3 glutamatergic pyramidal neurons, dentate gyrus granule cells, glutamatergic pyramidal-like neurons of the BLA, and in layers V/VI glutamatergic pyramidal neurons of the mPFC of mice socially isolated for 4 weeks (8) . In contrast, 5␣-RI mRNA expression failed to change in CA1 pyramidal neurons, pyramidal neurons of layers II/III mPFC, ventromedial thalamic nucleus neurons, or striatal medium spiny and reticular thalamic nucleus neurons (8) . Taken together, these data suggest that in socially isolated mice the expression of Allo is specifically down-regulated in glutamatergic pyramidal neurons that converge on the BLA from the mPFC and hippocampus.
Hence, it is plausible to propose that a decrease of Allo biosynthesis in corticolimbic glutamatergic neurons of socially isolated mice might result in a down-regulation of synaptic or extrasynaptic GABA A receptor function with consequent excitation of the hippocampal and amygdaloid formation, increased contextual fear conditioned responses, and decreased contextual fear extinction (Figs. 1 and 3 ).
Pharmacological Studies of the Regulation of Brain Allo-Level Expression in Corticolimbic Structures.
To confirm the inference that Allo depletion in selected corticolimbic neurons could account for the expression of enhanced contextual fear conditioning in socially isolated mice, at the moment of the training session, we used pharmacological tools to manipulate Allo levels in corticolimbic structures in opposite directions: (i) S-NFLX, a potent SBSS (13, 29) that increases brain Allo levels at doses that do not affect the reuptake of serotonin (13), (ii) SKF 105,111 (a potent inhibitor of 5␣-RI) to decrease brain Allo levels in group housed mice (7, 11) , and (iii) reversal of the SKF 105,111 and social isolation-induced corticolimbic Allo down-regulation by directly injecting Allo at doses capable of reversing the SKF 105,111-or social isolation-induced brain Allo depletion (11) .
We show that in socially isolated mice Allo or S-NFLX, in doses that increase FC and hippocampus Allo levels at the time of the training session (2, 22) , also reduces or abolishes the expression of an enhanced contextual fear-conditioning response (Table 2 ). In contrast, injecting SKF 105,111 into group housed mice facilitates the enhancement of contextual fear responses by decreasing hippocampus, amygdala, and cortex Allo levels (Fig. 6) , which strongly suggests that social isolation produces altered emotional responses in mice by reducing the positive allosteric action of Allo at GABA A receptors located on corticolimbic circuits.
The role that corticolimbic Allo content plays in modulating contextual fear responses should be confirmed by locally microinjecting Allo or drugs that increase (e.g., SBSSs) or decrease (e.g., 5␣-RI inhibitors) Allo levels in specific corticolimbic structures. 
Can the Socially Isolated Mouse Exposed to Fear Conditioning Model the Behavioral and Neurochemical Alterations Observed in PTSD
Patients? Disturbances in behavior that model some aspects of PTSD symptomatology can be reproduced by exposing rodents to severe and protracted stressors (21, 30, 31) . Protracted social isolation is a markedly distressing event that induces timedependent behavioral disturbances, including exaggerated anxiety-like and aggressive reactions (2, 13) . This procedure also reproduces several aspects of exaggerated emotional reactivity, including enhanced fear conditioning and impaired fear extinction, which develop in PTSD patients when they are reexposed to events that symbolize an aspect of the triggering traumatic event (15, 32, 33) . A variety of alterations in GABAergic neurotransmission have been identified in patients with PTSD, including: (i) the reduced sedative and anxyolitic action of classical benzodiazepines (34) (35) (36) , (ii) the decreased frontocortical benzodiazepine recognition site binding detected in Balkan and Vietnam War veterans (37, 38) , and (iii) a decrease of Allo levels in the CSF of premenopausal women that negatively correlates with PTSD symptoms, negative moods, and comorbid depressive symptoms (20) . Of note, Allo levels were found to be decreased in the whole PTSD group, but were lowest in those patients with PTSD and comorbid depression (20) .
Similar to PTSD, the emotional dysfunction induced in mice by social isolation is associated with the down-regulation of GABAergic neurotransmission, presumably maintained by decreased Allo levels in selected neuronal populations of the mPFC, hippocampus, and BLA and additionally documented by a decreased behavioral response to GABAergic drugs (e.g., pentobarbital, muscimol, picrotoxin, and benzodiazepines) (3, 4, 11, 12) .
In the mouse cortex and hippocampus, protracted social isolation alters the subunit expression of GABA A receptors, with a decrease in ␣ 1 , ␣ 2 , and ␥ 2 subunit expression and an increase in ␣ 4 and ␣ 5 subunits (39) . As a consequence, there also was a decrease of [ 3 H]flumazenil binding to hippocampal synaptic membranes and resistance to the sedative effects of classical benzodiazepines, including diazepam and zolpidem (39) .
Although the mechanism whereby social isolation in mice decreases corticolimbic Allo levels may be different from the mechanism that decreases CSF Allo levels in PTSD subjects, protracted corticolimbic Allo level deficiency may result in a GABAergic neurotransmission deficit that appears to produce similar behavioral disturbances in socially isolated mice and in subjects with PTSD.
Conclusion
Protracted social isolation combined with fear-conditioned test exposure could be a suitable mouse model to study the emotional behavioral components and neurochemical alterations that relate to PTSD. Importantly, drugs like the SBSSs fluoxetine and congeners are widely used for the treatment of PTSD (40, 41) . We have shown that S-NFLX, which is more potent than fluoxetine in increasing corticolimbic Allo levels (2, 13, 22) , rapidly normalizes enhanced contextual fear-conditioned responses related to exposure to social isolation. Selective activation of neurosteroidogenesis may be an appropriate drugdevelopment target for the treatment of PTSD.
Materials and Methods
Animals and Tissue Preparation. Adult male Swiss-Webster mice (Harlan Breeders) (25-to 30-g body weight) maintained under a 12-h dark/light cycle with food and water ad libitum were used for all experiments. Mice were housed either in groups of five per cage (24 ϫ 17 ϫ 12 cm) or individually (socially isolated) in a cage of the same size for time periods varying from 1 day to 8 weeks preceding our behavioral and biochemical studies (4) . The vivarium temperature was kept at Ϸ24°C and the humidity near 65%. Immediately after decapitation, brains were frozen and cut into 1-mm-thick slices by using a Jacobovitz brain slicer (Zivic Miller). The slices obtained from 0.9 -1.9 mm anterior to bregma were mounted on a coverslip kept at Ϫ4°C, and disks (1.5-mm diameter) were punched out from these slices, including the striatum and the frontoparietal somatosensory cortex. Similarly, the slices obtained at 1.06 -2.06 mm posterior to the bregma were used to punch out disks (1.5-mm diameter), including the dorsal hippocampus and amygdala (comprising basolateral and central amygdala nuclei). A single disk from each area was used for neurochemical assays. All of the animal procedures used in our research were approved by the University of Illinois at Chicago Animal Care Committee.
Fear Conditioning. The fear-conditioning apparatus consisted of a transparent acrylic chamber measuring 25 cm wide, 18 cm high, and 21 cm deep (San Diego Instruments). The cage floor was composed of stainless-steel rods connected to an electric shock generator. A small fan was located on the top wall of the enclosure. A speaker placed on a side wall of the conditioning chamber delivered the auditory tone (San Diego Instruments). The chamber was surrounded by a frame with 16 infrared photo beams. A computer controlled the delivery of electric foot shocks and auditory stimuli and recorded beam interruptions and latencies to beam interruptions (freezing time).
Training Test. Mice were placed into a training chamber (San Diego Instruments) and allowed to explore it for 2 min. After this time, they received an acoustic tone (CS) (30 s, 85 dB) coterminated with an US (electric footshock, 2 s, 0.5 mA). The tone (cue) plus the foot shock were repeated three times every 2 min. After the last tone plus shock delivery, mice were allowed to explore the context for an additional minute before removal from the training chamber (total of 8 min).
Contextual Test.
Briefly, 24 h after training, the mice were placed in the contextual cage, and freezing behavior was measured for 5 min (Freeze Monitor System; San Diego Instruments) without tone or footshock presentation.
Cued Test. Twenty-four hours after training, mice were tested for freezing responses to the cue. For this purpose, the conditioning chamber was modified (by using a smaller Plexiglas box, measuring 18 cm wide, 9 cm high, and 11 cm deep, and placing a few drops of lemon scent in the contextual chamber). Mice were allowed to explore the new environment for 2 min. After this time, mice were exposed to 11 tones (30 s, 85 dB) each presented every minute. Freezing time was measured for 1 min starting at the beginning of each tone for a total of 13 min.
Extinction Test. For contextual extinction experiments, mice were placed in the contextual cage for 6 consecutive days starting 24 h after the training session. Freezing behavior was measured for 5 min without tone or footshock presentation.
For cued extinction experiments, freezing time was measured for 3 consecutive days starting 24 h after the training session. During the cued extinction trials, mice were exposed daily to a modified contextual chamber, and 11 tones without footshock were delivered.
Freezing was defined by the absence of any movement except for those related to respiration while the animal was in a stereotypical crouching posture (42) .
Quantitative RT-PCR of 5␣-RI, 3␣-HSD, and Neuron-Specific Enolase (NSE) mRNAs. mRNAs were quantified with competitive RT-PCR as described by Auta et al. (43) . Internal standards for 5␣-RI, 3␣-HSD, and NSE were generated by using PCR overlap extension to introduce a deletion midway between the amplification primers (43) . Primers for 5␣-RI were forward 685-710 and reverse 1075-1109 (GBAN J05035). Primers for 3␣-HSD were forward 522-555 and reverse 843-876 (GBAN S57790). Primers for NSE were forward 382-405 and reverse 769 -792 (GBAN M22349.1). Each primer pair yielded a single band of the correct molecular size after amplification of RNA isolated from the mouse brain tissue.
Brain Neurosteroid Content. Extraction, derivatization, and gas chromatography-mass spectrometry analyses of neurosteroids were performed with minor modifications as described previously (11, 44) . The various brain areas were homogenized in 10 volumes of distilled water containing 2-5 fmol/ml [ 3 H]Allo (New England Nuclear) to monitor the HPLC retention profile, and 1 pmol deuterium-labeled Allo (Allo-17,21,21,21-D 4) (Cambridge Isotope Laboratories) was used as an internal standard. The supernatants were extracted with ethyl acetate and after lyophilization were purified with HPLC.
The HPLC fraction containing Allo was derivatized with HFBA and subjected to gas chromatography-mass fragmentographic analysis.
Mass fragmentographic analysis of derivatized Allo was performed in the standard electron impact mode. The detection limit for Allo was Ϸ10 fmol; the standard curve was linear between 5 and 10 5 fmol. The m/z ion-monitoring mode was 496 for HFBA-Allo and 500 for HFBA-D-Allo.
Statistical Analysis. Results are expressed as the mean Ϯ SEM. Student's t test, one-way ANOVA, or two-way repeated measures ANOVA, followed by Bonferroni comparison, were used as indicated for each figure or table legend. The criterion for significance was P Ͻ 0.05.
